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Amendments to the Claims: 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

Listing of Claims: 



1 . (Currently Amended) A method for fabricating the etched optoelectronic apparatus of 
claim 13^ 4^ comprising the steps of: 

a) providing a semiconductor substrate with a top surface and a dielectric 
layer on the top surface; 

b) forming a patterned metal layer on the dielectric layer, wherein the 
patterned metal layer has a metal edge; 

c) forming a patterned resist layer on the dielectric layer and patterned metal 
layer, wherein the resist layer has a resist edge that is located on top of the metal layer 
such that the dielectric layer has an exposed area defined by the metal edge; 

d) etching away the dielectric layer from the exposed area; 

e) etching the semiconductor substrate where the dielectric layer is etched 
away in step (d), thereby forming a pit; and 

f) placing an optical component e l e m e nt into the pit. 

2. (Original) The method of claim 1 wherein the semiconductor substrate is made of a 
material selected from the group consisting of silicon, doped silicon, and GaAs. 

3. (Original) The method of claim 1 wherein the dielectric layer is made of a material 
selected from the group consisting of silicon dioxide, silicon nitride, and silicon carbide. 

4. (Original) The method of claim 1 wherein the patterned metal layer comprises a metal 
selected from the group consisting of chromium, nickel, titanium, platinum, aluminum, 
silver, copper and tantalum. 

5. (Original) The method of claim 1 wherein step (d) comprises directional dry etching. 

6. (Original) The method of claim 1 wherein step (d) comprises wet etching. 

7. (Original) The method of claim 1 wherein step (e) comprises wet anisotropic etching. 
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8. (Original) The method of claim 1 wherein step (e) comprises directional dry etching. 

9. (Original) The method of claim 1 wherein the patterned metal layer comprises a metal 
selected from the group consisting of chromium and gold. 

10. (Original) The method of claim 1 wherein the patterned metal layer comprises a 
metal ring, and wherein the patterned resist layer does not cover an interior of the ring. 

11. (Original) The method of claim 1 further comprising the step of removing the 
patterned resist layer, and then repeating steps (c) , (d) and (e) . 

12. (Original) The method of claim 1 wherein the patterned metal layer comprises a 
metal U-shape. 

13. (Previously Presented) An etched optoelectronic apparatus comprising: 

a) a semiconductor substrate having an etched pit with semiconductor 
sidewalls; 

b) a dielectric layer disposed on the semiconductor substrate, wherein the 
dielectric layer is planar and has a hole with dielectric sidewalls, wherein the dielectric 
sidewalls are aligned with the semiconductor sidewalls; 

c) a patterned metal layer disposed directly on the dielectric layer, wherein 
the patterned metal layer has sidewalls aligned with the dielectric sidewalls and the 
semiconductor sidewalls; and 

d) an optical component in the etched pit. 

14. (Original) The apparatus of claim 13 wherein the patterned metal layer has damaged 
portions and undamaged portions, and wherein the damaged portions are adjacent to the 
dielectric sidewalls and semiconductor sidewalls. 

15. (Original) The apparatus of claim 14 wherein the dielectric layer is unetched in areas 
adjacent to the undamaged portions of the patterned metal layer. 

16. (Original) The apparatus of claim 14 wherein the damaged portions of the patterned 
metal layer are damaged by exposure to an etching process that formed the 
semiconductor etched pit. 
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17. (Original) The apparatus of claim 13 wherein the semiconductor substrate comprises 
single crystal silicon and the etched pit is an anisotropically wet etched pit. 

18. (Original) The apparatus of claim 13 wherein the semiconductor substrate comprises 
single crystal silicon and the etched pit is a directionally dry etched pit. 

19. (Previously Presented) The apparatus of claim 13 wherein the patterned metal layer 
includes a U-shaped patterned metal area, and wherein the etched pit is an anisotropically 
etched pit disposed inside the U-shaped patterned metal area. 

20. (Previously Presented) The apparatus of claim 13 wherein the patterned metal layer 
includes a ring-shaped patterned metal area, and wherein the etched pit is an 
anisotropically etched pit disposed inside the ring-shaped patterned metal area. 

21. (Currently Amended) The apparatus of claim 13 further comprising: 

e) a patterned metal pad disposed on the dielectric layer; and 

f) solder disposed on the patterned metal pad, 

wherein an optoelectronic device is soldered to the patterned metal pad. 

22. (Previously Presented) The apparatus of claim 13 wherein the patterned metal pad is 
spaced away from the dielectric sidewall. 

23. (Previously Presented) The apparatus of claim 13 wherein the patterned metal pad 
and the patterned metal layer comprise identical deposited materials. 

24. (Previously Presented) An etched optoelectronic apparatus comprising: 

a) a semiconductor substrate having an etched pit with semiconductor 
sidewalls; 

b) a dielectric layer disposed on the semiconductor substrate, wherein the 
dielectric layer is planar and has a hole with dielectric sidewalls, wherein the dielectric 
sidewalls are aligned with the semiconductor sidewalls 

c) a patterned metal layer disposed directly on the dielectric layer, wherein 
the patterned metal layer has sidewalls aligned with the dielectric sidewalls and 
semiconductor sidewalls, and wherein the patterned metal layer includes a U-shaped 
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patterned metal area, with the etched pit disposed inside the U-shaped patterned metal 
area; and 

d) an optical component in the etched pit. 

25. (Previously Presented) The apparatus of claim 24 wherein the patterned metal layer 
has damaged portions and undamaged portions, and wherein the damaged portions are 
adjacent to the dielectric sidewalls and semiconductor sidewalls. 

26. (Previously Presented) The apparatus of claim 24 wherein the damaged portions of 
the patterned metal layer are damaged by exposure to an etching process that formed the 
semiconductor etched pit. 

27. (Previously Presented) An etched optoelectronic apparatus comprising: 

a) a semiconductor substrate having an etched pit with semiconductor 
sidewalls; 

b) a dielectric layer disposed on the semiconductor substrate, wherein the 
dielectric layer is planar and has a hole with dielectric sidewalls, wherein the dielectric 
sidewalls are aligned with the semiconductor sidewalls; 

c) a patterned metal layer disposed directly on the dielectric layer, wherein 
the patterned metal layer has sidewalls aligned with the dielectric sidewalls and 
semiconductor sidewalls; 

d) a patterned metal pad disposed on the dielectric layer; 

e) solder disposed on the patterned metal pad; and 

f) an optoelectronic device on the solder. 

28. (Previously Presented) The apparatus of claim 27 wherein the patterned metal layer 
has damaged portions and undamaged portions, and wherein the damaged portions are 
adjacent to the dielectric sidewalls and semiconductor sidewalls. 

29. (Previously Presented) The apparatus of claim 27 wherein the damaged portions of 
the patterned metal layer are damaged by exposure to an etching process that formed the 
semiconductor etched pit. 

30. (New) An etched optoelectronic apparatus comprising: 
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a) a semiconductor substrate having an etched pit with semiconductor 
sidewalls; 

b) a dielectric layer over the semiconductor substrate, wherein the dielectric 
layer has a hole with dielectric sidewalls, and wherein the dielectric sidewalls are aligned 
with the semiconductor sidewalls; and 

c) a patterned metal layer over the dielectric layer comprising: sidewalls 
aligned with the dielectric sidewalls and the semiconductor sidewalls; and a metal pad 
structure comprising a region for receiving an active optoelectronic device and a region 
for electrical connection, wherein the patterned metal layer is formed form a single mask. 



